Traditional frequency selective surfaces exhibit poor filtering responses due to their 2-D nature. To address this challenge, recent work has explored multilayer frequency selective structures (FSSs) to design practical rejection filters with sharp roll-offs. This is achieved by cascading several periodic surfaces into a single multilayer FSS that can be fine-tuned to achieve desired design parameters (B. Munk, Frequency Selective Surfaces: Theory and Design, 2000; B. Li and Z. Shen, IEEE Trans. Ant. Prop., 61, 3053-3059, 2013).
In this paper, we present designs for a class of reconfigurable FSSs that operate across a large band of frequencies. Specifically, we study the possibility of controlling the frequency response of a rejection filter, for example, by dynamically adjusting material parameters and/or gap thicknesses making up the multilayer FSS. The structure's initial design is based on equivalent circuit models, and one optimizes this design to obtain the desired frequency response and performance. This approach is used to analyze unique elements and reconfiguration strategies (Y. Erdemli, et al., IEEE Trans. Ant. Prop., 50, 1716 -1724 , 2002 , as well as optimization techniques for efficient designs.
The presentation will focus on frequency control of the rejection band and the implementation of reconfigurable FSSs. A goal of this ongoing study is to achieve designs that can display stability in both angle and polarization for incoming waves. Simulations will be utilized to compare the actual designs with those of equivalent circuits. These structures can be modified to obtain a diversity of passband or band-stop behaviors. An application of interest is to employ these band rejection filters as reconfigurable cover layers over broadband antennas.
